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What is NUCLEONICA?

• NUCLEONICA is a new nuclear 
science web portal from the European 
Commission’s Joint Research Centre. 
The portal provides a customisable, 
integrated environment and 
collaboration platform for the nuclear 
sciences using the latest internet 
“Web 2.0” dynamic technology. 

• NUCLEONICA is aimed at 
professionals, academics and 
students working with radionuclides in 
fields as diverse as the life sciences 
(e.g. biology, medicine, agriculture), 
the earth sciences (geology, 
meteorology, environmental science) 
and the more traditional disciplines 
such as nuclear power, health physics 
and radiation protection, nuclear and 
radiochemistry, and astrophysics. 

The NUCLEONICA Nuclear Science Portal



ISNE-09, Amman, 26-28 Oct. 2009 3

Nucleonica…
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Web page

Calculation

modules

Databases

(nuclear data)

Wiki 

(explicit AND implicit 
knowledge)

The NUCLEONICA Structure

(explicit AND implicit knowledge)

Nucleonica Architecture & Logical Structure…

The NUCLEONICA Nuclear Science Portal
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• NUCLEONICA’s “Learning Centres”

• Unique feature: Web-based Nuclear 
Science Applications

• New Approach to Knowledge 
Management, Education and Training: 
use of social networking tools

• NUCLEONICA as a platform for 
scientific applications development

NUCLEONICA

The NUCLEONICA Nuclear Science Portal
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Four Pillars of NUCLEONICA: Nucleonica’s “Learning Centres”
• Data Centre

• Knowledge Centre • Community/Networking Centre

• Application Centre
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Nucleonica’s unique feature: Web-based Nuclear Science Applications
Nuclide Explorer

Coming soon... Coming soon...

Other Applications:
• Dosimetry & Shielding, 
• Range & Stopping Power, 
• webKORIGEN... 
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NUCLEONICA Knowledge Management: Tacit Explicit Knowledge

through the development of communities around the scientific 
applications (based on Web 2.0 tools)

Users

[wiki]

blog

Users

web application 
development

fo
ru

m
s

forums

forums

fo
ru

m
s

New Approach to Knowledge Management:
use of social networking tools
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• Currently NUCLEONICA consists of individual modules

• Modules can be “combined” for batch processing through 
the NUCLEONICA scripting language

• Open up NUCLEONICA to external developers
checklist of tools required:

• access to the NUCLEONICA databases
• a testing environment where the developer and the 
NUCLEONICA team can test new application
• an upload facility whereby the developer can 
upload the application to the NUCLEONICA platform 

Are you interested in having your application hosted on Nucleonica?    
Contact us…
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webGraphics…

The Nucleonica webGraphics Features:

• No need to buy expensive commercial software

• Easy to use

• Delivers publication quality scientific graphs

• Variety of formats available (gif, jpg, emf, eps, png, svg)

• Graphics configuration can be stored for future use

• Available at any time from any location

• Under constant further development



ISNE-09, Amman, 26-28 Oct. 2009 12

Karlsruhe Nuclide Chart…
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Already in the first Edition of 
the Karlsruhe Chart of the 
Nuclides, colours were used 
to indicate the decay modes 

black = stable nuclide;
yellow = α-decay; 
red = ß+ decay or electron 
capture; 
blue = ß- decay;
white = isomeric transition).

Use of colours in the Karlsruhe Nuclide Chart:
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Karlsruhe Nuclide Chart…

7th Edition contains information 
on more than 2950 

experimentally observed 
nuclides and 690 isomers
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Highlights:

Gamma Spectrum Generator

webKORIGEN
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of interests for…

• nuclear and radio-chemists,
• health physicists,
• nuclear facility operators,
• radiation protection staff,
• safeguards inspectors,
• border police,
• customs and law-enforcement officers.

Needs for Education & Training in these 
areas are high and, obviously, they will be 
increasing in the future as new challenges 
arise, such as

• strengthening international safeguards 
and security,
• nuclear terrorism prevention 

Gamma Spectrum Generator… can be used to simulate the gamma spectrum of radioactive substances with a variety of 
detectors (e.g. NaI, HPGe, etc.). The simulator presents an efficient visual teaching aid that is especially useful in training 
facilities which have restrictions on the use of radioactive substances, or when sources of special interest are not  available.
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calculation simulates 
the spectrum for a 10 
MBq 60Co γ-source 
located at 25 cm 
distance from 
unshielded 3" x 3" 
NaI detector. A typical 
result of the 
calculation is 
shown…
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The γ-spectrum modelled for a 10-year-aged natural U sample and 3''×3'' NaI detector. 
The two diagrams show different presentations of the same spectrum. The top diagram 
shows the separate contributions form the parent and daughters of U-234, U-235, U-
238. The bottom diagram shows the contributions from the peak and continuum 
components of the spectrum.



ISNE-09, Amman, 26-28 Oct. 2009 19

NUCLEONICA's
easyMonteCarlo web-
page showing the 
currently implemented 
shielding geometry…

easyMonteCarlo:
easy to use, fast, accurate 
dosimetry and shielding calculations 
for gammas and neutrons using 
Nucleonica's powerful Monte Carlo 
engine. Investigate the effects of 
self-attenuation in the source, build-
up effects in the shield etc., on the 
dose rate and the particle flux 
distribution at the detector…
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• KORIGEN is a legacy software
code for fuel cycle calculations
for PWR, BWR, FRs

• Over 30 man-years of 
development has gone into
KORIGEN

• webKORIGEN is a Joint 
ITU/FZK development. 

• webKORIGEN is a 
NUCLEONICA web-based
application

NUCLEONICA: New Approach to 
Knowledge Management,                                      
Education and Training:                      
use of social networking tools

Example: webKORIGEN
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Highlight:
webKORIGEN
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• Keep informed with the latest news on nuclear issues 

• Use internationally evaluated nuclear data in your work 

• Extensive range of nuclear science applications 

• Manage all your data in a single browser-based system and 
keep track of your recent activities 

• Prepare a lecture or a training course with Nucleonica materials 
(graphics. etc.) 

• Prepare publication quality scientific graphs 

• Stay in contact with your colleagues from previous employment, 
workshops or conferences 

• Meet scientists from your areas of interest and build up an 
international contact list and represent yourself and your 
Institute/Organisation in the international science community

Conclusions: Key Advantages of Nucleonica
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Thanks!
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